Periplasmic delivery of biologically active human interleukin-10 in Escherichia coli via a sec-dependent signal peptide.
Interleukin-10 (IL-10) is a potent anti-inflammatory cytokine, with therapeutic applications in inflammatory bowel disease. For the in situ delivery of IL-10 by Escherichia coli as carrier chassis, a modified transporter was designed with the ability to secrete biologically active IL-10. De novo DNA synthesis comprised a 561-bp fragment encoding the signal sequence of the E. coli outer membrane protein F fused in frame to an E. coli codon-optimized mature human IL-10 gene under control of a T7 promoter. The construct was overexpressed in E. coli laboratory strains, E. coli BL21 (DE3) and E. coli MDS42:T7. The mean concentrations of human IL-10 in the periplasm and culture supernatant of E. coli BL21 (DE3) were 355.8 ± 86.3 and 5.7 ± 1.7 ng/ml, respectively. The molecular mass of the recombinant E. coli-derived human IL-10 was 19 kDa, while under non-reducing conditions the native IL-10 dimer could be demonstrated. Reduction of tumor necrosis factor-α secretion in lipopolysaccharide-stimulated mouse macrophages and detection of the activated form of the transcription factor signal transducer and activator of transcription protein 3 proved the biological activity of the bacteria-produced human IL-10.